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FIELD experiment was carried out in a private farm at

El-Sharawy village, ElI-Bostan area, Nubaria region during the
iwo growing seasons of 2006/2007 and 2007/2008. The aim of this
study is to investigate the effect of organic manure and bio-fertilizers
as a partial replacement of mineral fertilizers on  productivity,
chemical component and viability of flax (Linum usitatissimum 1.)
seeds (cultivar Sakha 1), Two levels of farmyard manure (FYM) /e,
20 and 30 m*fed”’ with 50% of the recommended N and P fertilizers
and four treatments of bio-fertilizers, ie., un-incculated, Bio 1 (P-
dissolving bactcria), Bio I} {multi strains of P- dissolving bacteria
and N - fixing bacteria) and mixture of Bio [ + Bio 1l were examined.

The results indicated that flax growth parameters and the yield as
well as chemical commposition of seeds were increased with
increasing FYM rate.  In general application of either FYM at the
rate of 30m’fed”’ with 50% of the recommended dose of N and P or
bio-fertitizers significantly increased plant growth parameters, i.e.,
plant height, fruiting zone length and total fiber length. Also, marked
increments in yield components, f.e., No. of capsules plant", No. of
seed capsule’', seed index and weight of seed piant’’ were obtained.
Moreover, seeds conlent of oil, protein and carbohydrates as well as
N. P and K removals to seeds were also increased as compared with
plants fertilized with tull recommended dose of NP or un-inoculated
plants. The interaction effect between FYM with 30% of the
recommended dose of N and P and bio-fertilizers inoculation induced
significant increase in growth parameters, seed quality and seed
chemical composition .

The best results were obtained with application of FYM at rate of
30 m* fed” with 50% of recommended NP in the presence of mixture
of bio-fertilizers. For Sodium Dodecy Sulfate-Polyaccrylamide Gel
Electroplioresis {SDS-PAGE), the highest number of protein bands
was recorded in plants which treated with the low rate of FYM +
50% NP when inoculated with Bio IT or mixture of Bio I + Bio 11
The study therefore, recommended that application of organic
manure at the rate of 30 m® fed” with 50% of mineral fertilizer and
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inoculation with bio-fertilizers is the best treatment for producing
high quality flax seeds in sandy soil and obtaining suitable quality
of chemical composition. For such soil of reclaimed land which ‘has
low amounts of macro and micro nutrients, should be fertilized by the
cconomically beneficial bio-fertitizer to save about 50% of the
mineral fertilizers. '

Keywords: Farmyard manure, Linum usitatissimum L., Flax seeds,
Yield and chemical components, Phosphate dissolving
bacteria, N-fixingbacteria, SDS- PAGE.

Flax (Linum usitatissimum L.) is an important crop in Egypt for its oil and fiber
vields, Oil content of flax seeds is about 40 %, which is considered an important
source of essential polyunsaturated fatty acids in the human diet. Crude protein
content ranged from 27 to 29.2%, whereas the total carbohydrates ranged from
23.1 1o 25% according to the genotype. Improving vield and quality of flax
could be achieved by sowing high vielding cultivars and applying suitable
cultural practices. Growing crops in sandy soils is faced by various problems,
and the most important one is the low fertility, as well as the low water retention
and poor physical, chemical and biological properties of such soils. Improving
such conditions could be accomplished by the application of organic materials
as well as bio-fertilizers in addition to the mineral fertilizers (Naguib,2006).

Organic manures application within a rotation is effective in supplying N
and other nutrients to the soil for use by the following crop (Mostafa, 2002),
stimulate biological soil activity, build up soil organic matter content and soil
structure, prevent feakage of soluble nutrients from the soil, bring crop nutrients
up from lower soil profiles and increase the general level of fertility by
mobilizing minerals and building up the organic matter and the nitrogen content
and preventing weed seedling growth (Saunders, 2000 and Mahmoud er o/,
2003). Moreover, Aly {1999) on maize in sandy soils, Abdel-Rasou er al. (2002)
on flax it sandy soil, Ewais et al. (2004) on pea plants in sandy soiis, Shukry et
al. (2007) on flax in calcareous soil and El-Gazzar (2007) found that adding
FYM to flax plants significantly increased fiber length, number of capsules
plant”, seed yield plant’. Also increasing organic fertilizer rate significantly
increased most characteristics.

Nowadays, on the way of clean agriculture through applying products with
minimum pollution effects, the use of bio-fertilizers is recommended by several
investigators to substitute the chemical fertilizers (El-Aggory er of., 2001 and
Abd El-Magid, 2002). Bacillus megaterium PDB was the most important group
in the solublization process of insoluble phosphorus in soils (El-Kathat, 1997).
The application of the pre-prepared bio-fertilizers of various bacterial in mixture
have become recently a new technique which is having a define role in plant
growth, yield and transformation of nutrients (N, P and K) in plants {Hewedy,
1999 and Shaalan, 2005). Mostafa er «f. (2003) and Zahana & Abo-Kaied
(2007} found that, bio-fertilizer application significantly increased growth, yield
parameters and oil content in flax plants.
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The electrical conductivity test is more commonly used to determine seed
vigor of creps. It is based on the principle that seeds which are loosing vigor
release materials, such as sugars or other electrolytes out the seed into the soil
solution, may increase the activity of soil fungi which in turn may infect and
interfere with the development of seedling growth, especially under cold and
wet condition (E1-Galfy, 2005).

The aim of this study was to throw more light on using organic and bio-
fertilizers for improving flax productivity and seed quality on one hand and
minimizing the use of chemical fertilizers that pollute the environment on the
other hand.

Material and Methods

This study was conducted during the two successive growing seasons of
2006/2007 and 2007/2008. The experimental site is a newly reclaimed sandy
soil at El-Sharawy Village, El-Bostan area, Nubaria region where sprinkler
irrigation system is generally wsed. The initial physical and chemical
characteristics of the soil were determined according to Klute (1986) and Page
et al. (1982), which showed that the soil was sandy in texture (sand 92.5% and
92.2%) with CaCO; 2.15% and 1.90%, O.M 0.42% and 0.35%, total N 0.08 and
0.05%, pH 7.95 and 8.1, EC 0.60 and 0.95 dSm™ and avaitable N was 20.0 and
25.0ug g", in the two respective seasons.

Seeds were sown in rows 20 cm apart and three meters long, The plot area
was 3 x 3.5 m (10.5 m?). There was a guide experimental plot with
recommended doses of mineral nitrogen and phosphorus i.e. 45 kg N fed.” and
30 kg P,0Os fed!, The experimental plots were arranged in split plot in RCB
design with three replications. The organic matter rates (2 treatments) were
allocated to main plots and inoculation treatments (4 treatments) were allocated

to sub plots.

Farmyard manure in the rate of 20 and 30 m’ fed.! was uniformly
incorporated into the soil layer of 20 cm depth with power tiller two weeks
before planting. The soil was lightly irrigated to establish a good microbial
activity for decomposing the organic fertilizer in suitable time before sowing
seeds of flax cultivar (Sakha 1). Chemical analysis of FYM showed 31.5%
O.M, 18.5% C, 1.46% N, 0.56% P, 0.5% K, 0.9% Ca, 20% moisture, density
0.5 ton m™ and C: N 12.7:1.

Seeds were inoculated before sowing with (Bio Iy phosphate dissolving
bacteria (B.megatherium), (Bio [1) multi strain of P-dissolving bacteria
(B.megatherium) and N- fixing bacteria {Azaspirilfum sp.) and mixture of them
(Bio T + Bio II). These bio-fertilizers were prepared and commercially
distributed by the General Organization of Equalization Fund, Ministry of
Agric., Egypt.
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The other cultural practices were applied as recommended for flax crop in
sandy soils. Plots of organic treatments received 50% only of recommended
rates of nitrogen and phosphorus (50% NP).

The crop was harvested 200 days after planting, and representative sampies
were collected to study total yield, yield components, seed viability and nutrient
content of seeds. :

Tests of seed viability and seed quality were carried out in the  Laboratory of
Seed Technology at Giza, Agric. Res. Center. Oil quality, ie, free fatty acid %
(F.F.A)) and acid value mg g '(A.V.) as well as moisture, carbohydrate, crude
protein, N, P and K contents were determined according to procedures outlined
in A.Q.A.C. (1990). Electrical conductivity (E.C,) was determined according to
procedure described by A.O.5.A. (1983). Seed samples withdrown from each
treatment were taken to determine standard germination %, length of shoot and
root and dry weight of seedlings under optimum conditions according to ISTA
{1999). Seedling vigor index was calculated according to ISTA (1985} by the
formula given bellow:

Seedling vigor index = seedling length (cm) X germinaiion %

Protein bands were determined for sceds from each treatment (as bulk of the
two seasons) using SDS-PAGE (Sodium Dodecy Sulfate-Polyaccrylamide Gel
Electrophoresis) according to the method of Laemmli (1970).

The obtained data were exposed to the proper statistical analysis of variance
according to Snedecor and Cochran (1981). L.8.D at 3% level of significance
was used for comparison between means,

Results and Discussion

Productivity

Growth parameters

Data in Table | revealed that there is an increment of fruiting zone length,
plant height and total fiber length due to applying FYM+ 50% NP in both
seasons being higher with increasing the rate of FYM to 30 m*fed” + S0%NP.
This treatment increased fruiting zone length, plant height and total fiber length
to be 129, 108 and 106% that of the NP recommended (guide treatment)
respectively in the combine of two seasons. Moreover, there were significant
increase in fruiting zone length, plant height and total fiber length in plants
inoculated with bio-fertilizers as compared with the plants un-inoculated. Plants
inoculated with Bic I + Bio IT were superior followed by those inoculated by
Bio Il then Bio I. Plants inoculated with Bio 1 and Bio Il showed increments of
145, 113 and 109% - over those-of plants only received NP recommended- for
fruiting zone length, plant height and total fiber length, respectively. The
increase in growth by FYM might be attributed to the increase of available
nitrogen at root primordial (primitive) in which cytokinin is synthesized. In
addition, there was a close relationship between root primordial and leaf area
duration and also rapid leaf expansion which lead to an increase in
photosynthesis, and this in turn increased the productivity (Merghany, 1999).

Egypt. J. Seil Sei. 49, No. 1 (2009)
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The obtained results are in accordance with those of Ewies ef a/. (2004) on
pea plants in sandy soil, who found that, the combination ef FYM with
inorganic fertilizer (I/4 N + PK) was more cffective on growth or yield
components than the organic manure treatment ajone.

TABLE 1. Mean values of some growth characters of flax plhnts as affected by
organic and bio-Tertilization for two seasons and their combination,

Fruiting zone , Total Fiber
Treatments fength (cm) Ptant height (¢cm) length {cm)
Organic Bio- 2 Jcomb{ 17 [ 2% {Combl 17 { 2™ |Comb
Fert. fertilizer
Un-mnocutated 124 11321128 [ 834 1837|832 724 | 720 721
o = Biol 1501138144 1893} 881|887 17341725]| 730
Z =3 lBioll 17.0 {180 [ 17519421901 1 92.1 {753 1756 755
S e [Biol+Bioll [ 192|189] 191 | 9851944 | 065|797 (753 {775
R
Mean 159 Lico [139 (914 {889 [o02 {752 17387 745
Un-inoculated 133152 [ 154 921 | 8771899 76917271748
A T Biol 134 [ 1481151 1918 | 875 8%6 4 75.0 | 74.1 | 749
Z =3 |Bioll 190 | 177 L 185 1964 | 926 19457607 | 76.8 ] 768
£ IBol«Bioll | 196187192989 (940965799756 778
\ry g
Mean 174 116601701948 190419261 77.1] 7481 760
Effect of bio-fertilizer:
Un-ingculated 140 1142 14,1 | 878 [ 857 | 866 | 746 | 723 | 735
Bio [ 1523 143 1 147 1905 3 878 | 892 | 742 | 733 [ 7139
Bioll 180 [ 17811791653 19331933|760) 7621 76.]
Big 1+ Bio Il 194 {188 [ 19.1 1987942 {965 | 79817551777
LSD at 3%
FYM NS | NS { NS 10397 NS } 206116} NS { NS
Bio-fertilizer 208 [ 197 [1.04 1 1351609 {2% 206 NS } 234
FYM X biv-fertilizer 294 1278 {148 | 191 [ 861 [ 418292 | NS [332
Recom. (100%NP) [26 0137 1 132 ) &1L | 851 | 856 | 704 | 712 713

Also, El-Gazzar (2007) mentioned that increasing organic fertifizer rate
significantly- increased technical stem length and fiber length of flax plants.
Shukry ¢f @l (2007) noticed that addition of water hyacinth dry manure
improved the metabolic activities and fiber vield of flax plants. The same trend
was obtained by inoculating flax genotypes seeds with bio-fertilizers (Zahana
and Abo-Kaied, 2007).

The interaction between (FYM + 350%NP) and bio-fertilizer showed
significant increases in the tmean values of growth characters mentioned before.
This observation hold fairly true for the two growing seasons. The significant
increase in vegetative growth parameters as a result of application of FYM with
bio-fertilizers may be attributed to the incident increase in net assimilation rate.
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Also, bio-fertilizers produced adequate amounts of indole acetic acid and
cytokinin, which increased the surface area per unit root length, Also, mixture
of bio-fertilizer and FYM acted mainly in increasing the availability of
nitrogen, consequently increasing its absorption by the plant and this may led to
an increase in cell division which in turn encourages the plant growth to go
forward,

Yield Parameters

Table 2 shows significant incréments in average No. of capsules plant ',
No. of seeds capsule 1 seed index and weight of seeds plant "' in both
growing seasons and consequantly their combination, due to the application of
FYM +50 % NP. Moreover, it revealed the superiority of plants received the
highest rate of FYM (30 m® fed™). In this respect, it is known that addition of
FYM to the sandy soil, improved its structure and other related properties,
consequently existence of a better chance for good growth occurred. Moreover,
it would induce the slow release of nutrients to ensure availability of nutrients to
plants for a longer period. Higher values of such traits in both growing seasons
have been obtained due to the application of Bio I + Bio II in comparison with
un-inoculated plants or with those treated with either Bio 1 or Bio 11 separately.
The enhancement in growth as a result of bio-fertilizer inoculation may be due
to the action of micro-organisms of bio-fertilizers in the availability of N, P and
K nutrients, or may be due to the production of phyto hormones. It is known
that N, P and K are very important in most growth processes and the influence
of N on new ceils formation and growth and then yield. Similar results were
obtained by Abd Ei-Rasoul and Ei-Azzouni (2002} and El-Azzouni & El-Banna
(2003).

The interaction between (FYM + 50 % NP) and bio-fertilizers indicated the
superiority of bio-fertilizer inoculation and applying the highest rate of FYM
(30 m’ fed™ ). The significant increase might be related to increasing the availability
of mineral fertilizers and N fixation that may lead to an increase in photo
synthesizing. Therefore, an increase in accumulation of carbohydrates in seed
occurred and subsequently. resulted in an enhancement in seed parameters. In
addition, to that the -highest - rate of bio-fertilizer led to increase element
contents, which may led to an increase in cell division in subsurface organs,
thereby enhanced the growth and yield.

Viability

It worthy to mention that seed viability denotes to the ability of a seed to
germinate rapidly and produce a normal seedling under a wide range of
conditions.

‘It was observed from Table 3 that flax seeds obtained from plants received
the high rate of FYM + 50% NP significantly increased germination%, seedling
qualities, i.e., shoot length, root length, seedling dry weight and seedling vigor
index. Electrical conductivity was higher in seeds obtained from plants received
the low rate of FYM (20 m*fed” + 50% NP).

Egypt. J. Soil Sci. 49, No. 1 (2009)
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Flax seeds obtained from the bio-fertilizer treatment of Bio I or Bio Il and
their mixture, demonstrated higher germination®s, shoot and root length,
seedling dry weight and "séé'dling vigor index. In contrast, bio-fertilizers
decrease E.C. va]ues of which is a des:rab!e effect, because of i mcreasmg E.C.
indicates that seeds loosing vigor (Ei-Galfy, 2005).

TABLE 2. Mean values of yield components of flax plants as affected by organic
and bio-fertilization for two seasons and their combination.

Av. No. of No. of seeds Seed Index Wi, of seeds
Treatments capsules cs.lpsule" {1000 seed wt.) planf’
Piant™ (g} )
Oganic | Bio- = Ao lcombl1* 2% {Combj1% |2 iComb|1* |2 |Comb
Fert. fertilizer

Un- 600600600697 693]6.95{860[8538571036[(0.36]0.36
inceulated | 6.60 6931677 {7.0077.03] 707 [8.75|8.70| 872 040|044 042
BicIBio {877]1893! 883 |757|8.17 | 8.07 | 889891890 (0621065 0.63

H 88719731930 185318371845922192919.25]107010.76] 0.73
Bio 1 +Bio

11

30% NP
+
20 m’ fed?
FYM

=

eatt 75617901773 (7621765]|7.64 [8.86]886|886032/055]0.54

Un- 700 (790745 |750|7.707.60 {8.79|8.84| 8.82 |0.46]0.54| 0.50
inocuiated | 7.5718.831 820 |7.7317.93 ) 7.83 18.84 |8.71| 8.78 |0.52]0.61] 0.56

b=l
& 2 pio1 |7.63(877)820 [513[823 [ 819 [897]9.03]9.00 |0.63|0.65] 064
S "= Bion (91719771947 {87008063 (867 (910933} 921 [0.731078] 076
“ & |Biol+Bio
i

Mean 7.84|8.821833 [8.02(8.13][8.07 [8.93[858[8.95]0.39{0.64]0.62
Effect of bio-fertilizer:

Un-inoculated 65016951 6737231732} 728 |8.70|8.69]8.69 | 0.41 | 0.45] 0.43
Biol 7.08(7.88{7.49[7.37{7.53| 7.45 |8.80|8.70} 8.75 | 0.46 [ 0.53| 0.49
Bio It 820|8.85]8.52 [8.051820]8.13 (8.93(897[8951063l065! 064
|Bio1+Bioll 19.029.75 | 9.38 [8.62 [ 850 | 8.56 | 9.16 9,31 9.23 10.7210.77[ 6.74
L3D at 3%:

FYM 0380221014 10271028 0.13 10.06610.08 | 0.03 1061 | 0.02 6.0
Bio-fertilizer 033]030]| 021 [0.21]0.17]0.13]0.08[0.69] 0.06 [0.03{0.02| 6.02

FYM X bio-fertitizer 1 0.48 | 0401 030(0291024(0.1916.11105310.0810.0510.63; 0.03
Recom {100%NP) 59015931591 §7.13[707(7.10|8.656[R53{860({0.66)052]0.59

Seed viability was positively affected by the interaction between FYM +
50% NP and bio-fertilizer. Also, a negative relationship between E.C and seed
germination%s took place, which indicated that more cell leakage escaped from
deteriorated sced and lowered the germination% of seeds. This significant
interaction effect was observed during the two seasons,

Seed quality and chemical composition

Oil quality

Data in Table 4 evidently reveal insignificant increments in 0il% of seeds
due to applying FYM and -as expected- acid value (A.V) or free fatty acids
(FF.A) in the oil was decreased. The best treatment which does not
swmfcant]y increased 0il% and significantly decreased A.V. or F.F.A. is FYM
in the rate of 30 m*fed' + 50% NP.

Faype. J. Soil Sci. 49, No. 1 {2009)
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TABLE 3. Mean values of flax seed viability parameters as affected by organic and bio-fertilization for two seasons and their

combination.
Electrical
B o M i 1 R ) ]. -
Treatments GL”(“:” ;uon Shm(,:::}ngih uo(tc:;g!h Seedling dry wt. (g) Seedi::!ge:vlgor conductivity
" (psem'g™)
Or_g,mtc B,'?- 1 7 | Comb | 17 ™ | Comb| 1 | 2 | Comb| 17 2 | Comb 1 2™ lcomb| 1 | 27 | Comp
Fert. fertilizer
- !J"-] g | 7136851698 1355 | 336|344 [543 1337 340 | 531 [ 472 | 502 | 5026 | 450.8 | 4812|856 | 147 | 792
. moculate:
z &« Biol 69.7 1760} 728 | 342 F390] 366 154213731 358 | 518 | 503 | 555 ar7o]s790 (528700 7| 00
= e
§ EL |Biont 727780 | 753 [ 461 | 353 [ 407 1394 0378] 386 | 579 [ 569 { 574 1620903609 5959 | 704 f601 | 652
<> N .
S [ Biel+Bioll gog 753 777 | 477 [ a1 | 444 | 408 | 572 ]| 390 | 6.06 | 582 | 594 [727.4] 5738 |6s06| 615 es8] 635
Mezn 739|739} 739 | 408 [ 372|390 {372 365 369 1559 | 554 | 5.56 | 5822|5456 | 5639|713 |68.1 | 697
_ !Jn-] 4 | 730|763 | 747|408 {3761 592|372 555 | 364 | 572|507 | 545 |569.8 | 5586 | sea2 743 |80 | 174
; inogulate,
g EE Biol 957 753 75.6 [ 407 {368 [ 392 1 3.64 (382 373 [ 562 { 581 | 5.72 {5509 [570.0 (5655 [68.1 [ 70.4 ] 693
~ t e
s =8 I Bio 710 | 7001 780 | 382 [ 509 [ 4.46 | 3.93 | 420 | 409 | 595 | 540 572 |6006| 7334|6670 667|611 | 639
=] . N
® |Biol+Biodll g50 753 { 802 | 429 [ 473 | 451 461|372 4.17 | 559 [ 594 | 577 [ 756.1 | 6365 | 6965|615 | 568 ] 502
Menn 7771765770 | 409 [ 432 | 420 {399 (3821 391 | 572 [ 560 | 566 (621416247 6230|677 672 574
Effect of bio-fertilizer:
:;'i‘:j"‘“““'ated 222 {7231 723 [ 381 | 356 | 3.68 | 5.58 [3.46{ 3.52 | 551 { 494 | 5.23 {3556.2 {5093 (5227 {790 776 | 8.3
Bioll 7271753 ) 742 380 | 379 | 379 [ 353 | 577 | 365 | 540 { 587 | 565 |5190] 5745|5468 690 { 71.0] 0.1
Biol + Bio Il 748|785 767 | 422 | 4351} 426 | 396|399 | 398 { 587 [ 559 573 [6ir2|6s16]6314]6861 606 646
835 | 743 | 785 | 453 [ 442 { 448 | 435|372 | 463 1 582 [ 588 | 585 [7418 | 60536736614t 613 ] 614
LD al 5%:
;??L ilizer Ns isojzer) Ns Josiferv|e22| Ns o2 | NS foos| 013 | Ns [ en |3237] NS NS | NS
FYM X biofertilizer | 481 | 472319 | 03¢ | 029 | 022 [026]024 | 007 [ 028 024 | 017 1 549 | 442 [38.29| 686 | 583 | 4.26
680 | 6.67 | 4.51 | 0.5t [ 041 (031|057 |034| 023 [ 039|034 025 {777 | 625 6678} 9.70 | 8.25 | 6.0
Recom (100%NP) 66,7 [ 650 65.8 | 3,22 | 3.27 | 325 [255|3.720 | 3.12 § 5535 | 473 | 504 |385.1(454.1 [4196] 826 (893 [ 860
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TABLE 4 Mean values of oil quality of flax seeds as affected by organic and
big-fertilization for two seasons and their combination

. R Free fatty
Treatments ((3/") Acid (\;:Iu:_lgA.V.) acids (F.F.A)
b ga (%)

Drgamie | Bio- Fo| 27 (comb] | 2 JComb| 17| 2 |comb
Fert. fertilizer
o I JUn-noculated | 363 | 36.8 | 36.5 | 0.91 { 0921 0.92 } 045 | 048 | 046
Z, &5 |Biol 37213671370 069 | 0791 074 034 { 042 | 038
ST ez (Bl 3771376 ) 377 [ 069 | 077 | 073 | 042 [ 027 | 635
R (Biol+Bioll} |3841378]381]067)067]067]0201036](033

Mean 174 (37241373 07409 foe ] 038 | 038 ] 038
o ‘-E Un-~inoculated 3601376 1373008200661 0724|0341} 0413037
Z=+f"E Bio| 368 3754370 Los2 1064t 073 | 032 (0391036
£ EL |BioN 382 (577|380 (060 | 0.68 | 0.64 | 0.42 ) 032 | 037
oe BioI+Biol) | 3781386382058 | 0641060 1026033030

Mean 3743378 )376) 071 10661 068|034 036035
Effect of bjo-fertilizer: 3664372 3691087 10790) 0.83 | 039 ) 044 [ 042
tn-inoculated 3701373137006 72 107410341041 037
Biol 38043771378 1065( 0731069 10421029 036
Bio II 381 {382:382106310667% 0640281035103l
(Bio 1+ Bic 1I)
LSD at 5%: :
FYM NS | NS [ NS | NS {006]003]004] NS | GO2
Bio-fertilizer 098 [ 0.72 1058 | 0.07 | 006 | 0.04 § 0.03 1 0.03 | 0.02
FYM X bio-fertilizer 1391 1.03 [ 082 010 | 0081005 0041005003
Recom (L00%NP) 36603711369 ] 610 087 | 099 | 044 | 0.55 | 050

Moreover, data showed that, the significant increase in oil quality, i.e.,, A.V.
or FFA. % was detected due to applying bio-fertilizers. However, bio-
fertilizers significantly increased oil%. The highest values were obtained from
plants inoculated with mixture of Bio I + Bio [I. In this respect, Mostafa et af.
{2003) and Zahana & Abo-Kaied {2007) reported that, bio-fertilizer application
significantly increased oil content and oil yield fed™.

The interaction between FYM+ 50% NP and bio-fertilizer showed a
significant influence on the oil% in seeds obtained from plants inoculated with
mixture of Bio [ + Bio II under the high rate of FYM. The same treatment gave
the highest depression in AV, and F.F.A. in both growing seasons compared
with those obtained from un-inoculated plants and received the lowest rate of
FYM or plants received the full recommended rate of NP. This observation hotd
fairly true for the two growing seasons.
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Chemical composition

Protein %, carbohydrate %, moisture contents % and N, P and K removals to
seeds are presented in Table 5. These parameters were positively affected by
applying FYM + 50% NP and the highest rate of FYM was the most superior.
The same trend was obtained with the application of bio-fertilizer for both
seasons. This means that two sources of fertilizers are very suitable for nutrition
of flax piant, especially under sandy soils characterized by low organic matter
content. In this respect, Aly (1999) and Ewais ef al. (2004} obtained the same
trend but on maize and pea plants, respectively in sandy soils. These results may
be due to increasing the availability of NPK- elements through improving soil
conditions. In contrast, FYM or bio-fertilizers inoculation decreased moisture%
of seeds comparing with that recorded from uninoculated plants or plants
received full recommended dose of NPK. The reduction in seed moisture is
desirable since it is good for seed storage. Similar results were obtained by Abd
El-Rasou! and El-Azzouni (2002) and El-Azzouni & El-Banna (2003).

Highly significant increases in N, P and K removals to seeds as well as
protein and carbohydrate contents resuited from the interaction between the
additions of FYM +50% NP and bio-fertilizer.

These results might be due to the action of micro organisms of bio-fertilizers
on FYM material and its transformation processing. Whereas, such treatments
decreased moisture% in seeds, so seeds can be stored for longer period without
exposure to mould infection. Higher moisture content may increase respiratory
activities of seed and shorten the seed lives. Cellular membranes of short-life
seeds became weaker and permitted cell contents into water, which increased
the E.C of seed.

Identification protein bands on SDS-PAGE

The SDS-PAGE for soluble seed protein electrophoresis was used to
investigate the genetic differences among the treatments of flax grown in sandy
soils. The electrophoresis banding patterns of protein extracted from seeds of
flax are shown in Fig. | and 2. The bands pattern clearly indicated wide
differences in number and position on the bands.

The interaction between FYM + 50% NP and bio-fertilizers had an effect on
switching off or on some of the cell genetic capability, it can no longer use
some of the genes function which still exists in its nucleus, that appeared in the
total numbers of protein bands, The changed pattern of gene expression may be
due to the treatments and/or physiological and environmental changes.
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TABLE 5. Mecan values of some seed quality parameters and its chemical composition of flax as affected by erganic and bio-
fertilization for two seasons and their combination.
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| 2 3 4 5 ] 7 8 9

Fig. 1.SDS-PAGE protein banding patterns for proteins of treated flax seeds.

I- NP, 2- FYMI+ 50% NP. 3-FYMI + 50% NP+ Bio I. 4- FYMI + 50% NP + Bio 1.
5-FYMI 4+ 508 NP + Bio [+ Bio Il.  6-FYMII + 50% NP. 7- FYMIl + 50% NP + Bio L.
8- FYMII + 50% NP + Bio Il 9- FYMII + 50% MNP + Bio I+ Bio 11

Number of bands

Treatments

Fig. 2. Relationship between number of protein bands and flax treatments.
1-MNP. 2-FYMI + 50%NP. 3-FYMI+50%NP+Biol. 4-FYMI+ 50% NP + Bio LI

5- FYMI + 50% NP + Bio I+ Bio Il. 6-FYMIl+ 50% NP. 7-FYMII+ 50% NP + Bio L.
&-FYMII + 50% NF + Bio Il 9- FYMII + 50% NP + Bio 1+ Bio I1.

Highest number of protein bands was recorded from plants treated with ‘the
low rate of FYM + 50% NP and inoculated with Bio 1 + Bio 1L
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Conclusion

Data show that application of organic fertilizers is highly useful compared
1o the mineral ones. There is @ need for further research to determine whether
FYM can be used economically to replace or supplement mineral fertilizers for
crop production. Therefore, it can be concluded that under the conditions of the
applied research, FYM at the rate of 30 m” fed”' is beneficial besides reducing
the pollution of environment. The results also emphasize the role of seed
inoculation with bio-fertilizers to reduce the rate of N and P fertilizer needs.
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